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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a substrate conveyor 
and a conveyance teaching s vstem which reduce a load of an 
operator, and also can perform a teaching process 
automatically, in order to effectively cancel a position 
misalignment accurately and in a short time. 
SOLUTION: Optical connectors 251, 252, 253, 254 of a tool 
200 are counter to optical connectors 256, 257, 258, 259 
provided and fixed to a substrate conveyor, respectively, and 
their optical axes coincide with each other. A lens of a high 
light-gathering ratio is housed in each optical connector. An 
optical signal is emitted from optical sensor heads 231, 241 
via an optical fiber F2, each optical connector and an optical 
fiber F1, and also that optical signal incident on optical 
sensor heads 232, 242 is led to the interior of the substrate 
conveyor. An arm 31b is moved automatically to a 3-axis 
direction, whereby the edge position of a detection part 1 22 
is detected to obtain positional information and acquires 
teaching information. 
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-A3 1 atCOV%Tt|5|:mo:^jac-CS>i.^i:JiW0 4T 
t^V^. r-A3 1 bJi. S«W^ilS^55t^<0|g 
1 r— i^-fe:?'^ >'h34bi;, ^OHl T-A-fe:/^ V 
h 3 4 b ?:7K¥ffiI^TllIi!iefttc^-ri.m2T-A-fe 
■ ^'^yhSSbi:. ^:c7)||2r-A-fe^5^^^^3 3bt: 
*¥Hl*IT|llljiafit-^i""S^3 T-A-b^*'^ >' ^ 3 
2bi:. r-J^-^^-^S5^\zm.»ht\.^ m3T-A-fe 
y b 3 2 b Sr*¥ffiF*lTlHlift§-tt^ XttiSaSPD 3 
i:. C:<OXflliigi!jg|5D3tJ:-5t:^3T-A-fe:/^yh 



3 2b ^Ii«b$-ti-3t k # K^2 T-A-fec/^y b 33b 
JttXH 1 T— A-fe T^-X y h 3 4 b ICR):'] $rfe^ bT ^fi 

[00511^1 T— A-fe:?'^ y h 3 4 b COSSSgPt 

{i. fgiHll&fftS l*^T:^l=SSSI^2^'^^^^- * 
y.^^ ^2r-iN-fe^^^^^3 3bi05tJgSBlC{4, Hi 13 
ilj||li5 1 S:|gifte^EtC|lli^t-H-S^lllli^»t?L5 2*«^ 
ift$tLTV%«., tfc. m2r-A-fe^5^^>'^3 3b<7)S 
JggPtcti, m2 miftfft 5 3 *>-T:^tcSIS@IS$nT 
I,. ||3r-A-fei5^^yb32bti. Sg2T-A-fe^^^ 
yb3 3bk^tft$^fc:^SiiT:*5 0. -e<7>$fe<^ 

astcii. is2iHi»fft5 3^iiiisg^£t=«istt-rsH2fiii 

y b 3 2 b oasssastcJi. x^lliasD 3 

3 01(1145 53&*, T-fi\izmxmwmm.^ii 

[00 5 21 W:b^#IS4 6(i. milfiIttttl5 1<7)T 
^ICll^Sn^ll 1 r- U 6 1 k , m2!plllSft7L5 4 O 

±®iiyt=*i v^-cii2 iiiii>«i5 3 ts^§ix/>:m 2 r- 

6 2i:. mr-Ue li:l^2r-U6 2^:<7)rac^ 
§ iT-fcH 1 h 6 3 i; . SI 2 HlKtt 5 3 coT^tcSI^ 
§<x^cl|3r-U6 4i:, |g3r-A'fe^^^yh3 2b 
tcBI^$nt:ll3llI»«l5 5^)18^^2.^47°- 'J 6 5 
J, ||37°_«J 64kll47 — U 6 5i:OSC^$n 
/:;S2<;W h 6 6 i: $r1ii."C V'lS » 
[0 0 533 ^li-C. ^1T-U6lc0@i:ll2r-'; 
6 2C0@i:{42**ltciSS$tt. m3T-';64 
</)Si:ll47-U 6 5£7)gi:(il^2t;iSS$ixT<»^ 
t^. ||l[lll!)«i5 l*^'^.l^2llIibllli5 3i-eiOBE 
, ^2 HSjW 5 3 *»<?>IS3 Hli&ltll 5 5 * •Q<7i'Sm. 

\i. m-'<^^^^^zWi^^f\x\^h. 

[00541 XWKt&SCD 35t)«ll3iaibi65 
^3 >- ]> 3 2 b ^:ft^a!t'JtR^fHlI 0 
Hlill^-lirS h , 113 T-A-fe^^^ y h 3 2 b <^5fe^gPtc 

W^§n/iH2iiil!jW5 3{4, ii2'<;Ph6 e&u^ms 

r-U 6 4 ^3it-Cll30i&«i5 5<7)2fgC0:ft]K^ = 2 

-fe^^yf33b cD^taga5fc:tt^tt$n^lg 1 01!)W 5 
1*4. X^:^-!^]*:!^-^^). -^1^^ Hl[IIiflttl5 1 
{4, ^27°-U6 2Si;ill'^V'b6 3^iltt:[HliJlft 
Sr$iJ<«$iXTV^S. iCTs m2T-A-fe^^;<yh3 3 
b^^k-rSk. mimm^ 1«. ll2IlH!lill5 3 
(7) 1 / 2 fgOftJKr = a fzi.tKmm^\<zmWrfh i: 
IC^I.*^ |g2r-A-fe^^Xyh33befi|s*«llli!)LT 
tjO. mir-A-fei>'^yh34b<4. Xtt 

IBftaSD 3 t*N--5.l5^^«HtU=3r*«^>Xf|li:^|6jtlffJi 

[00551 CO± O tc. C:<^a«i^STR 2{4. 
T-A 3 1 a T-A 3 1 b i: 5:*¥:^|6JT35S XfUlt 



h<r>mmzx r,xr-j* 3 1 a . 3 1 b w 3 <X7cwi=# 

[0 0 561 ^/vT. T-A5:1t^3 5{±;^^N'-4 1 alC 

co-cfci., t^-^r, r-^^i^^3 5tcii^§*i^>:«J* 
^39 tS^KJ^iiaTR 2 c7)gM*«5a5t:iai£StL'C 
fcO. 8O03e3^^':?2 5 6. 257, 258, 25 
9. 260. 261. 262. 2 6 3 tilK^flsgPlcBI 

aTR2*^V%*>^Si^i!)tt# (^«sWW±. r-A3 1 
a, 3 1 biT^^^iSibff. »BiaiiBi^gTR2C0^« 

4). 80C7)7t:3^-^^2 5 6, 257, 258. 25 
9. 260. 261. 262, 2 (> 3 hWrn^WT 

[ 0 0 5 7 1 < 5 . gi&T- -f-y^^iOSflfflUSWat/^ift 

f^>±teco i o =5:ffiB&i^fcv . mmMmmr r 2 <o 

UiWm^W.TK2(r>T~J^ 3 1b t^?6:ir2 0 0 Sr 
d K?&*2 0 0 tC{±. -^-cO^Mlcr-A 3 1 bco^^feffi 

gp3 1 bbra^^A•9a^-c#5fe^3 1 bboi^fflyta 
gf-rs^ajis*^'^ft^.ix-cv^i.<7)-c\ ?&^2oo*^ r 
-A3 ibtc«n*-^><x^i:#{=<±. i6m2oo<or-A. 
3 1 bt;str■l.llIfe:6■rfiJ^^{^S36««^'JSi^T^e^^!Sw^w[il 

[0058] 07 tcS^-t^D< . ?&flr2 0 O^T-A 3 1 
btc-fe yM.^t#t=. ^iiiBl^flTR2<7)3Ka:^^' 
:?256, 257. 258. 2 5 9 2 0 0 c;)3t3 
^-^7:?25 1, 252, 253. 2 5 4 t-ett^ixMl*) 

[00 591 08(4. ^$k2 0 0<ni^^^-9^tmmM 
jH^MT R2c7)5t3^>^:?i: 0^<7)3K<7)iS3l|i7)«^ Sr:^^ 
-r0Tit!)-& . 2 0 0<05fe34-^' 2 5 1 . 2 5 2. 
2 5 3. 2 5Aiii.X^WmSm^TK2ffm^:^^^ 
2 5 6, 2 5 7, 25 8. 2 5 90^n-Fixt-{4. A3t 
^<7)SVM^yX2 8 03&^rt®c§tlTV>^. tB!-5-C. -en 

**SCfc'5r<5'IS-t-S. i-'-C, J&ft2 0 0c03fe:i^^ 
:?2 51. 252, 253. 25 AtmWmmm.TR 
2<7y%^^^^^23e. 2 5 7. 2 58. 2 59t2r-?- 



00 1-1 56 1 5 3^T20 0 1-1 5*tl8 

[ 0 0 6 0 1 T -^yiJ^i!!M«0^«o^aSr i O^SrfrW 

3tfi^(43fe7 r >f -'^'F 2 ^:n- tT««aiBII^BT R 2 O 

3t3^^?^2 57. 2 5 8^ce^§^^. 
^257. 2 5 8*»^>aiW$ixl.. 3t3*7^'2 5 7l:i 
\tm^2 0 0<^^^'!^^23 2ifin^L. ^iXh<r>^ 
Hllti-fcLTV^?.. |5l«tc. 3fe3^-7;5'2 5 8tC{±r6M 
2 0 0<7)3t3:t^^^'2 5 3*i**|Sjt. -eiX^«0?ett{4— 
gct-CV^S. t/^, 3t3^-^'^2 57, 258*»^>ailt 

i:{±±^oaOT«>S. t^-5T. 5e:3^^7^2 5 7, 2 
3Si}-(^iiim^tltzytim^^-'!^^252. 2 5 3tc« 

jt3;^^':?252. 2 5 3ti^Ltitmmi. ^yr 
>f yN'F 1 2r^tTm'r*l7t-b>'-^^ y H 2 4 1 , 2 3 

1 izmi-fi. ^ti(>ii-i:>miiiiSl> 1 2 2<DX. i^'SJ^i-?: 

[0 06 11-:^> mitii^l2 2l,zm.^^tihj:b^j: 
< y-y-^ >/ F 2 3 2 . 2 4 2 **^3t L/::7ldfM-^{±. 
let^titiati. ^yr-i^^Fl^ifVX^^^^^'1^2 
5 1. 2 5 4 ^ 2 5 1 iZi^m 

3^STR2<03tn^^':?2 5 6*^=*t[6lt, -eix^<03t 
Wti-ifcLT*.^?., 3\5:i^-i^^2 5 4lc{±S« 

MjM^ST R 2 c7)3t3 ^^^25 9**Ml*l U . ^)h.^>'^ 
jt«ll±-S:LTV^4, -etT. ^a^^^^251. 25 
43&»'^aJSt$*T/^3\5{±Jt«EK)^Mt •e^S*^'^ C: i:'5:< 
fijai-l.. ts!-^-C. 3e3^-^'^25 1, 2 5 4*-^>ajW 
S^^/i3t{±3te3^^:7^'2 5 6, 2 5 9icii^=5r<ASt 

2 5 6. 259 *»'^ t/C7tfS^t4, r ^-^'F 2 $r 

'ffLXTyy°^Amp<7)^mi>zB^^ti. 3tfe-^*^^> 

[0 06 21 -r=5:i:)<=>, »|Saii8MilSTR203t3;^^ 
^^256. 257. 258, 2 5 9 t?&fl:2 0 0<03t:3 
^>7:5'251. 252. 253, 2 5 Abt:-^tl^ilM 

\^^-\tx -eti4.o3te«i*^Srr-g. J; o fc^tt a 1 1 1> 

13, #3fea:f^^'l=m3^O^VM^yX2 8 05:rt^§ 
■lir^^fctcJ;^. f&m2 0 0iB!l<^7fe7r-<^'^Fl ttt^ 
aiBI^STR2^|y(7)7t:7T■<^^'F 2 

'nd'^liZ^<&M2 0 0 $rT— A3 1 h±l,zmMrthfS1-X' 

tj, msxiir-j^3 1 b±ic?&M2 0 o^«jfrt&^ 

•^tC-:>V>TiiBaLfe36*, T-A3 1 a±t"cv&m2 0 0 S: 
trnttz^^X-h-yXii. ?S*2 0 0£7)3t3;t-^'^2 5 
1. 252. 253. 25Atmm^MTR2cO^ 
O^if^2(>0. 26 1, 26 2. 2 63fc<0H-C|S|« 




'•(8) 



[ 0 0 6 3 1 c -c\ m^r^ -^y ^^A*tf *>ns ^<o 
[0 0 641 ia9(i. T-^-i-yy^i:"<Tofzib<r>m 
Ltti^M2 0 035)*T-A3 1 btCl6SS*t'CV^«.%&«0 

[00653 m9iz^^x 0 tc, mm^ i o o<i. r- 

^3 la. 31bi:lcStt-&ra!rf&^S:ai-rcPUia 
li:. i^J6ro^7A*J«^ji4ft^ROM10 2fc> 
-L_-9^:7-nj/7 A^fiaffi^S^5r*SSfrri. RAM 10 3 
>fy:?7x-xi 04i:, -^r-ii^mm^iosb^ 

^|kt:v%^. -eLT. ROM102. RAM103. ^ 
y ^ 7 3, _X 1 0 4 !Ji«0«fll5 1 0 5 tt^-C C P 

U10 1twgfg|$tLXV^I>. 

[0 0 661 'f y:?7x— XI 04lt{i, S^^^S 
TR 2 rtSUtC^tt ^>ilfer :^TISAMP *««gg?$nT 

mai*<SA$tLSii:tiJ; 0S3fegl530 1 <fe 0^ 
L^3tW4. 3tn^^^'^'257A^'b5t::i^-^iJ'252 

3^co3te^*^LTj&ft2 0 om<oyt-^y^^-y ^'2 

4 1. 2 3 1 WS^^tLl. , tfz.^^ y^^-y 2 4 
2. 2 3 2tmix€.3fefi-^{i. 3t3^i5'^2 5 4*>^>. 

^ tJ' 2 5 9 ^«05teKill*3 J: t^3(£3 2 5 1 
/i>3e3^^':?2 5 6A.(03^Sjll2r^LTTyra5AMP 

<7)S3tsi53 0 2i,z&z.i^fi. ^^x-mM.imizmi^ti 

0 4 ^^LTC P U 1 0 1 izm^^tli) , 
[00671 Hf-^$lJ1WiP 1 0 5(4. zm%m^D 1 , 

1. E2. E3izmm,^fix\'^^. ^^x\ j^y^-if 

^icO-C$>'&« is!-5T. #xy3-^^E 1. E2. E3 
oaj^I Srl^-JKifflffliaP 10 5 L-C#S ^ i 0 . 
C PU 1 0 1 {4, ««ai8j^BTR 1 c^)i6^^t/^^{a» 
■Sr1^-ri,Ci:*^T't. Cimci-^T. CPUlOlti 
:g.T--^c7){aaW«?r#^Ci:**T#l.. CPU 

1 0 1 ti. ^--^Mm^i 0 stcMtT zw. em, x 

[00681 t.tz. CPUl 01W4. -^^V-^liZn 
UTffi^^^i"S3ta6c7)^SgCl Hi:, :t'<^-^ 

,t^jt!^3vyh'^^A:ft-r'&^-4^«^f^A:^Jl*i i 2t 
[ 0 0 6 9 J it^i^-i^izx 0 aifjT^ ^ -^yi^9m<r) 



00 1-1 56 1 5 3^200 1-1 5»!8 

[0 07 01 ^LX. i^Ltzi^o^z. muz^-ti-o 

v(r>mMLmzmt^i\.fzmi^^ 

12 2iOX>yi^'^E€rX$lli, Y«l. ZfSlCOV^T^ai 
-eox.y5;{agtr«-:^v^Ti«^tc:i0jEil=Srffi2l{S 

T-A3 ib*+Y:&isit3^§-»i:-s^t4, ^fanaiis 

IBi!ja5D2^ + ^:^l^l-^«)§-tt^-i:fc'-> -Y:^|6l 
t^^-tirSJ^ti, ^f|!iIlW6iEi&Si5D2 2r-^:&l«at- 

[007 11 Hl0i:5^i-J:3ic, T-ix3 1 btcjfe^a 
2 0 0 5 -fe y h L;t*^S-C+ ^:^|6lX{4- <9:^l6]t^» 
S-ltSi:, 3t-fe>'-9-'^-)'H23 1 . 2 3 21CJ: 0*6^^ 
1 2 2 iO^Y:^-!*^;^^*^ <0X >y i^'fiSP 1 . P 2 S: 

«!aj-r-sc:J:*«T'SS. t^, +x:ft-r6iXJ±-x:^iti)tw 

^K^-fri. h . 3t-fey^f^-y K 2 4 1 . 2 4 2l;J: Ollfe 
i^aSSR i 2 2 c7) X*l^ t:!:o V ->"r OX </ i^fiiS P 1 . P 2 

Sr^ittit- sciiiA^-css. $^,t^, +z:fi^|ft|X{±-z:6■ 
[6I^s^»^^^:S i: , ^^y^'^ y H 2 3 1 , 2 3 2Xl± 
2 4 1. 2 4 21- J; Olfe^aiaJl 2 2(0±T:^|6]C^X>y 
i^{itSP3. FA^im-th^tlf'X'^h. ^tt'oCOX 

•yi-'fiw-ov^-cco{aitffi«*>^>^iffiSfcir-A3 1 

^yi5^$r^Ti-S. 

[ 0 0 7 2 1 -r=5ri?*>. 0 0«4^ ^^*2 0 OCO 

i:»K«SB^IISTR 2 «D3K3*^ ^ J: 
«fe^*^7i?-tir/::1fc^'^'> ^t-ky-^^ y H 2 3 1 , 2 3 

2. 24 1, 2A2\,zx->x^mi.zm.»fz^^m> 

1 2 25r^ai-f"-^<T-A3 1 a, 3 1 b Sr^W^-ltS 

mmm^^t Lxcommt. ^■^y^'^-y >'2 3 1 . 

2 3 2. 24 1. 2 4 2tCio-C^ai$tl./i«J<^aigPl 

2 2(r)m&mmi}'^. mmmmiz-^^>x<7)^^^m^^n 
[ 0 0 7 3 1 'Srts, a«aja5 1 2 2iimm^UTR 

2*^Tr5'-feX-rSttS«05PI^--y ht^:t^>tt^fc L 
■Ci»BBt/::7&^'> aBli{aa«7)«4"C^i:=5r-l>eai=1^t^ttJgBl 

2 2 *^^it 'ij^t'i. coTibttjf , if COX o ^j:mmxnif^ 
t «&mm^<^^^i-^^ ^ ^"^ ~ ^(r>'ihSc<7^'^'t-iimiztm 
f-^ y:5'gBt-fe-y ^■^s<fca^=LTtm>. t-^.f^M 

2 0 0 *r-A3 1 b t;i^-r?.i^{cov^-CiKBBt/v: 
T-A3 1atC«St--&i^t-fc^Ti>|S|«|-CfcS 

zb\i.^mx'h^, 

[00741 IjLhiiBHL^feJ: d I::, iO^s^^^JS 

m&tJ^asjM^S'o^fia-^'S)^ t ^ Mi^aiaj 1220 

x>y->'fia$rXll!i. YW. ZWc:-:><'^T@iljWK^aj-t 




:(9) 



[0 0 7 51 i/i, ±M(7)Xo^j:'r4-i-y^9m^'fT 

3 1a ^ - 1 htzub. y-^-^ 

y ^^jtaai^l-r-ix SlbXliSla *iMtf i t A-'^ 

ryy^^^^^. o oxtir-As i b±ic^fts 

[0 0 761 ^fe, ic^^c^HST>r:LfcJ:ot^, T 

j^F i^wmmh-r^^^x^m-i'^tis^x:^ ^ r 

V^\t^\^X\%%^^>:.ts:->X\-^h^^-/ YTV-Y 

[0 0 7 71 wmm^Wizii\^x\t. -m,-^% 
0 imwni-£Mz^\m.^^~tmmm^^ty-x\^fz)::. 

i-ST-AB 1 bX{i:3 1 atc{±3t«-t7&-'^$il.^^' 

[00 781 ^-otC. ^t^^^i^^SSe, 257,. 25 
8, 259. 260, 261, 262, 2 6 3{i««aii 
i*^BT R 2 t Tiait ^bixT v ^ S ^ 

i^. r-A3 1 a , 3 1 b*JJlii^»Sr1^^^-i: 

l> T-A3 1a. Blb^i^L^t^-Cfc-^ti.^ 

[ 0 0 7 9 1 < 6 . ^m>±Mkmzi5\.-^xit. 
3&< >f yx^'-f I D icistt tyin.fzmmmm.T r i 
\vnhmm'fh:Lti}^X'%. ryru^mm^WH 

[00801 di^±ieiJi0Ji-fc»'^T{S. ?&ft2 0 OCO^" 
3fet::IL**J^«$^t. ^cofU-jitf§ttl.|fe^ail»l 2 2 



00 1-1 56 1 53^200 1-1 5»!8 

m%-t^^<^X'\ifj:^^. %^y^'^-vY^m^2 0 0cr> 
*«cg|52 1 Oi 0 t±*^t<JiT*lwm^^li!{^aig|5 
12 2^«iaji-?.^i:*«T#&^'&«. ?#m2 0 0fi0* 

[00811 

t^^(^LT^lC0^fi^*i^■?'^^^i:^ 

aSk. 3t3*^';^i:S5feSJ2it/^S3fe3l5i:fiOia-Cmi&l^ 

||2<03fefi-^^Sa^'i'3^^''^^"^^^ 

ttz. %a^^^'^ifi^m;:^wmzwmLxmjfi^n 
mmzi'o^{t-t&ztii.^<. mmizim^:^^-^ 

[00821 ttz. m^m2<r)mmi,zxfni. mmm 
mw.i)mm.i^ii^mzm^^tifz^^-^iz^»htu-z^::i 
^^^t. mw^i^^i'zm'r^ti.^^^-'^^i'Zfi^^x 
1 (oms^im^^yew^t . mm^i^mzmif^^ti^ 
^a^^ ^i)>(:,<^m2<7mi^t:^m-^^^^t. % 
^tmmRx/^^t coiam 1 mm2<7m. 

<r>^mtmm<^^^^nh^btiix'^h. 
[00831 iti. m^m3(o^mi>zxtii£. mem i 
ti:^im^2i.zseMcrimm^W(^T-Mz. im 

^^m<^^^-^ ^ t comx'i9i.^m'ifh^rzmrc. 
^-ty-^^y Y>,zi^xim.&mzm'rfzm^\ii^^^ 

tc. jEmij'-^mi^xmmfii^z^^xv^mm-hmi 

w.m^^(rmwm.mzm^\.xm.\'t(:>tix\.^hfz 
o^w-g. ^ fcJi'5:< > m,mz'jm^j:x^--x-i:mm- 

[0ffi<O®#'5rmBHi - 

[011 ^Lffm^f^mmmziin^wm^^^ 



(?10))01-15615 3~2 0 0 1-1 5»!8 



[03] ^m7-^-^yy^<^^^^^'^^^'^'^ 

[010] aijif--f-f->'i5^i-t3v^Te!ai-ri.fl[S'fff^ 

[i^^iogiBBi 

[011 



SOI SD2 




[061 



31a. Sib r-i^ 

100 vm^ 

10 1 CPU 

122 wu»sm 
20 0 

2 10 

2 2 0 h'g? 

231. 232. 241. 242 3e-fe>^'^'>' 
251. 252, 253. 254. 2 56, 25 
58. 259. 260. 261. 262. 263 

30 1 mM 

302 

AMP ryy^ 

Fl. F2 ^yr-if"^ 




(til) )0 1-156 153~2 0 0 1-15»!8 



(021 [0101 




[1331 f^4l 




(a 4) )01-15615 3^^: 



(a 4) )01-15615 3~2 0 0 1 - 1 5*f 18 

(72)!^^ ^ F^-M^) 3F059 AAOl AA14 AA16 BA04 BA08 

^^RB^lfjjllil^Br 1 # 1 jllil^Xil DA08 DC08 DD12 DD13 DE03 

«^^aW5XJil*l DE08 FAOl FA08 

3F060 AAOl AA08 BA06 EB12 EC12 

GDll HAOO HAOl 
5F031 CAOl CA02 CA05 CA07 FAOl 
GA36 GA47 GA48 GA49 GA50 
JA05 JA17 MA04 MA09 PA02 
PA06 PA24 



